22 23 24 25 2 26 Abstract 27 Background: ANDV, agent of hantavirus cardiopulmonary syndrome, enters through 28 integrin cell protein. A change from leucine-to-proline at residues 33 in the PSI-domain 29 (L33P) inhibits ANDV recognition. We assessed the association between this human-30 variant and ANDV infection.
INTRODUCTION

77
The genus Orthohantavirus, members of the Hantaviridae family, are the 78 etiological agents of two zoonotic diseases, known as hemorrhagic fever with renal 79 syndrome (HFRS) and hantavirus cardiopulmonary syndrome (HCPS) (1,2). Andes 80 orthohantavirus (ANDV) is the sole etiological agent of HCPS in Chile and south of 81 Argentina, and its main reservoir is the long-tailed pygmy rice rat (Oligoryzomys 82 longicaudatus) (3,4) . Through September 29, 2018, a total of 1141 cases of ANDV 83 have been reported in Chile, with a lethality of 30 to 35% (5). Transmission of ANDV 84 to humans occurs mainly by exposure to aerosolized feces, urine and saliva of infected 85 rodents. However, ANDV person-to-person transmission has also been reported in 86 Chile and Argentina (5-7).
87
After environmental or interpersonal virus exposure, the incubation period for 88 ANDV infections has been estimated to be between 7 to 39 days with an average of 18 89 days (6,8), while in the 2012 Yosemite HCPS-outbreak due to Sin Nombre virus, the 90 median incubation period was 30.5 days with a range of 20-49 days (9). Four stages 91 characterize clinical presentation of HCPS namely the prodromal, cardiopulmonary 92 stage, diuresis and convalescent phases. The prodromal phase is characterized by fever, 93 headache and myalgia. The cardiopulmonary phase presents with tachypnea and dry 94 cough secondary to pulmonary edema that can quickly progress to respiratory failure, 95 cardiogenic shock and death during this stage (1). After several days, spontaneous 96 diuresis occurs among survivors of the cardiopulmonary stage. The convalescent phase 97 has been poorly characterized (8). The first symptoms of the cardiopulmonary phase can 98 progress rapidly to a severe disease with the need of mechanical ventilation (MV), the 99 use of vasoactive drugs and even the use of extracorporeal membrane oxygenation 226 than among the close-household contacts (60%) (Fig.2) . The protective CC genotype 227 was absent from all ANDV-infected cases, but present (11.4%) in the exposed but not 228 infected close-household contacts (p<0.05). The TC genotype was found only in 10.8%
229 of the ANDV-infected cases but in 28.6% of the close-household contacts who 230 remained uninfected ( 
242
Variables previously documented as risk factors for ANDV-infection such as 243 cleaning or entering into abandoned places, wood handling, farm and forestry activities, 244 or living in rural area, among others, showed clear differences between the ANDV-245 infected cases and close-household contacts that remained uninfected. (Table 1) .
247 ANDV infection risk assessment and risk models for SNV rs5918 genotype and
248 infection in cases and close-household contacts.
249
The risk of ANDV-infection was assessed based on the presence of the TT The protective genotype (CC or CT) associated to each activity was present in 281 9.3% (4/43) and 15.6% (7/45) in ANDV-infected cases and in 42.9% (9/21) and 40.6%
282 (13/32) for uninfected close-household contacts. 
DISCUSSION
298
Recent studies have linked the severity of ANDV-illness to genetic factors 14 .
299 Herein we have sought to address whether the risk of infection could also be associated 300 with host variants. In that direction, a link between SNVs rs5918 and ANDV-infection 301 has been suggested by in vitro studies (14,18 ). In the current study we found that SNV 302 rs5918 have an important role in the infectious process of ANDV. The ANDV-infected 303 cases (74) showed a frequency of 89.2% regarding the susceptible genotype of the 304 SNVs rs5918 while the the protective CC genotype was totally absent. Furthermore, 305 none of the 11 household contacts who acquired ANDV infection during prospective 306 follow up had the CC genotype. In addition, the protective CC genotype was present in 307 11.4% of the exposed household contacts that did not become infected by ANDV. All 308 these finding support the conclusion that the rs5918 TT genotype confers susceptibility 309 to ANDV infection while the rs5918 CC genotype is protective.
310 Nevertheless, is important to mention the remarkable difference in frequency of CC 311 genotype in the household contact compared to the Chilean population and others 312 reports regarding to rs5918, were the frequency for this genotype is not more than 2% 313 (23). As we mention the close-household contacts population were exposed to 314 environmental risk factors of ANDV-infections and particularly to person-person 315 transmission. These population were the sexual partner of the case, or parents or 316 children of the cases and therefore blood related for this last two situations. This can 317 explain the differences founded in this particular cohort compared to Chilean population 318 and previous reports of rs5918 (22) .
319
Several authors have proposed that integrin αvβ 3 is the main receptor of entry 320 for pathogenic hantaviruses such as ANDV and suggested its role in the pathogenesis of 365 analyzed it would be expected that the TT were the most prevalent genotype, however 366 the CT distribution was higher, maybe due a the small subject analyzed. However, what 367 is still unclear is the phenotype expression, at position 33 of the β 3 protein, in the 368 individuals that are heterozygous for the rs5918. Thus, without the direct amino acid 369 sequence that is expressed in this cases, we cannot exactly determine if the CT genotype 370 represents a susceptible or protective condition. While, SNV rs5918 showed a high OR
